Increased breakpoints on a progressive ratio schedule reinforced by IV cocaine are associated with reduced locomotor activation and reduced dopamine efflux in nucleus accumbens shell in rats.
It has been hypothesized that sensitization of the neurochemical effects within the mesolimbic dopamine (DA) system might account for specific aspects of the addiction process. We have recently developed a self-administration procedure which produces increases in responding reinforced by cocaine on a progressive ratio (PR) schedule. This may reflect an increased motivation to self-administer cocaine, one hallmark of addiction. The goal of this experiment was to investigate behavioral and neurochemical changes associated with increased cocaine self-administration on a PR schedule. Rats self-administered cocaine over 14 days under a PR schedule. Cocaine-stimulated locomotor activity was evaluated before as well as 1 or 14 days after self-administration training. Cocaine-induced DA changes in the core and shell of the nucleus accumbens in the same animals were also examined. Subjects showed increased responding over time, to about 200% of baseline. Cocaine-induced locomotor activation was decreased at both withdrawal times compared to naïve animals. Microdialysis showed no differences after self-administration in the nucleus accumbens core dopamine response at either time point. There was, however, a significant decrease in the dopamine response to cocaine in the shell of the nucleus accumbens. The present results demonstrate that a progressive increase in breakpoints on a PR schedule can be established in rats at a time when the ability of cocaine to increase extracellular DA levels and stimulate locomotor activity is reduced. Therefore, sensitization of the mesolimbic DA system does not account for the observed change in drug-taking behavior.